Disruptive behavior disorders
Opinion statement
Oppositional defiant disorder (ODD) is a common behavioral disorder of childhood which can be described as a learned pattern of behavior reinforced by caregivers' responses. Behavioral modification for ODD, particularly in preschool and school-aged children, should primarily focus on teaching caregivers to reinforce positive behaviors, discourage negative behaviors, and ultimately interrupt the cycle of argumentativeness and deliberate attention-seeking behavior. Unfortunately, children who are referred for behavioral therapy for ODD often do not receive evidence-based treatments that target the root cause of the disorder. There is some role for the use of psychopharmacology in the treatment of ODD, though primarily in the treatment of underlying and comorbid disorders. The core symptoms of ODD are not amenable to pharmacotherapy, and behavioral modification is the mainstay of intervention. Attention-deficit hyperactivity disorder (ADHD) frequently occurs with ODD. Poor impulse control is a core feature of ADHD, and appropriate use of stimulant and/or non-stimulant ADHD medications can help children with ODD make better behavioral choices and be more successful with behavior modification programs. There is some evidence for the effectiveness of atypical antipsychotics in disruptive behavior disorders (DBDs), but the target symptoms of explosive and aggressive behaviors are seen only in children with more severe ODD who progress to conduct disorder (CD). Pediatric providers should understand the evidence-based behavioral interventions and targeted psychiatric medications that will achieve the best outcomes for children with ODD.
Introduction
ODD is a pattern of negative behavior and interaction characterized by an angry or irritable mood, argumentative or defiant behavior, and vindictiveness. In the Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM-5), it is contained in the Disruptive, Impulse-Control, and Conduct Disorders section, grouped with intermittent explosive disorder, conduct disorder (CD), antisocial personality disorder, pyromania, and kleptomania [1••] . According to DSM-5 diagnostic criteria, symptoms must last at least 6 months and be exhibited during interaction with a non-sibling as evidenced by at least four symptoms from any of following: loses temper, is touchy or easily annoyed, is angry and resentful, argues with authority figures, actively defies or refuses to comply with requests from authority figures or with rules, deliberately annoys others, blames others for his or her mistakes or misbehavior, or has been spiteful or vindictive at least twice within the past 6 months. These must be seen often and more frequently than would be typically observed in children of comparable age and developmental level. Behaviors must impair function in at least one setting and not be better explained by other diagnoses.
In the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV), ODD had been grouped with the disruptive behavior disorders (DBDs) that included Attention-Deficit/Hyperactivity Disorder (ADHD) and CD [2] . Changes from the DSM-IV criteria in the new DSM-5 include removal of the exclusion criteria for CD and guidance on frequency of symptoms to reflect developmental expectations. Description of the core behaviors is unchanged. All research presented in this article is based on the DSM-IV criteria.
Estimates based on DSM-IV criteria show a lifetime prevalence of ODD of 11.3 % [3] . Onset of symptoms is typically in the preschool years with an average age of onset of 4 years of age and rarely after early adolescence [1••, 3] . It is more prevalent in males than in females (1:1.4) prior to adolescence. Early onset of ODD results in slow recovery, although up to 70 % of childhood cases do resolve by adulthood. ODD is associated with later development of secondary psychiatric disorders including mood disorders, impulse control disorders, and drug abuse. Lifetime comorbidity of other mental disorders in those with ODD has been estimated at 92.4 % [3] . Oppositional behaviors at 4-7 years also predict conduct problems at 8-13 years [4] . ODD is the most common psychiatric comorbidity in children with ADHD, seen in up to 60 % of these children [5] .
ODD is a leading cause of referral for youth mental health services. While prior clinical approaches conceptualized ODD as the prodrome of CD, ODD has been determined to be its own entity and has independent associations with future mental health issues [6] . Those with defiant, argumentative, and vindictive symptoms are most at risk for developing CD. Those with angryirritable mood symptoms are most likely to go on to develop anxiety disorders and major depressive disorder [1••] .
Psychosocial dysfunction has been implicated in the development of ODD. It is associated with harsh, inconsistent, or neglectful parenting practices, and is also seen more frequently in children who have had their child care disrupted by a succession of different caregivers [1••, 5] . There is also evidence that neurobiological factors increase the risk of developing a DBD. Markers associated with ODD include lower heart rate and skin conductance reactivity, reduced basal ganglia reactivity, and abnormalities in the prefrontal cortex and amygdala [6] .
Treatment of ODD should be focused on non-pharmacologic approaches as psychopharmacology is relatively ineffective for the core symptoms of ODD. Pharmacologic management should be viewed as adjunctive for the treatment of comorbid ADHD [7] . Research on pharmacological treatment of ODD has often combined CD and ODD into a single group, confounding results. Study populations typically have included mostly male children. Improvement related to medication effects is only seen during the treatment period and does not persist once medications are stopped, and all medications come with the risk of side effects.
Treatment Behavioral treatment
ODD is one of the most common behavioral health conditions presenting in pediatric primary care clinics. Parents frequently question whether their child's defiance is developmentally appropriate or excessive and request help in managing their child's disruptive behavior. Diagnosis and treatment are often timeconsuming and require collaboration with collateral colleagues (teachers, mental health professionals, coaches) which can be a challenge within a busy primary care setting. However, given the risk for worsening problems children with ODD face, and the scarcity of mental health services in many communities, pediatricians should be familiar with the most effective treatments for this condition.
Primary prevention is the optimum strategy and can be part of pediatric well-child visits [7] . Researchers have found screening children as young as 12 months can accurately identify youth at risk of disruptive behavior in early childhood [8] , and simple, effective screening tools are readily available (http:// www2.massgeneral.org/schoolpsychiatry/screeningtools_table.asp). Once the diagnosis has been made, there are a number of evidence-based psychosocial treatments that can effectively improve behavioral problems and foster family functioning.
First-line treatments for ODD are behavioral family therapies. Medications should only be used as adjunctive treatments for severe or treatment-resistant children. The most common approach to treating ODD is a group of therapies collectively referred to as Parent Management Training (PMT). These interventions are based on the early work of Gerald Patterson and his colleagues who viewed ODD as a pattern of learned behaviors fostered by reciprocal negative interactions between a child and her parent(s) [9] . The PMT approaches utilize operant conditioning strategies (e.g., the use of rewards and punishments to shape voluntary behaviors) to foster positive parent/child relationships, increase adaptive behaviors, and reduce disruptive or non-compliant behaviors.
Clinicians typically teach parents to be clear with their commands, to remain consistent with expectations and consequences, to reward positive behaviors, and ignore negative attention-seeking behaviors from their children. The clinician models positive parenting techniques with the child and coaches the parent to increase his or her confidence. Research on PMT consistently demonstrates effectiveness in managing oppositional behaviors, reducing parental stress, and improving family cohesion [10] . For the most part, clinician-led PMT interventions will incorporate both parent and child training which have been found to be more effective than providing training to parents or children alone [11] .
Elizabeth Webster-Stratton's Incredible Years [12] , Robert McMahon and Rex Forehand's Noncompliant Child Training [13] , Sheila Eyberg's Parent-child Interaction Therapy [14] , and Russell Barkley's Defiant Teens intervention [15] are all commonly utilized PMTs. These programs are typically provided by mental health professionals in an outpatient setting, but adaptations to schools [16] and primary care clinics [17••] have been successful. These programs typically require 10-14 and 60-90 min sessions, which is a significant commitment for many families and often leads to high attrition rates [18] .
While it is clear these therapies are effective, research has found they are not always superior to less intensive approaches amenable to the primary care setting [19] . For example, nurse or counselor-led [20] brief PMTs and selfguided parenting materials (bibliotherapy) [16, 19, 21, 22] have been shown to be as effective as moderately intense PMT's (less than eight sessions) and offer a more practical option in a busy primary care setting [18] .
An alternative evidence-based approach to management of ODD is Collaborative Problem Solving (CPS) or Collaborative and Proactive Solutions [23] . CPS is a parent-based intervention that approaches the disorder from a different perspective than PMT. CPS views childhood and adolescent defiance as the result of a youth's lagging executive skills. CPS seeks to train emotionally reactive and inflexible youth to regulate their emotions, tolerate frustration, and solve problems more effectively. CPS is taught to parents, teachers, and counselors who then utilize the model in the context in which the youth is struggling. While clinical research on this approach is limited to one published clinical trial comparing CPS to PMT, it was comparably effective in reducing oppositional defiance and parental stress [24] . The model is widely disseminated in the popular press for parents [25•] and teachers [26] [21] , and Lynn Clark's SOS Help for Parents [22] provide parents with sound evidencebased recommendations for managing ODD at home. Given the amount of time and energy formal therapies often require, and the evidence suggesting bibliotherapy can be an effective level of intervention for many families, recommending appropriate parenting materials and offering parents consultation to reinforce learning are recommended in the context of primary care.
Individual counseling and treatment approaches to ODD such as cognitive behavioral therapy have been less effective than family-and school-based approaches but should be considered for children with comorbid anxiety or mood problems [10, 27] . Finally, intense inoculation or aversion therapies (e.g., BScared Straight^ [28] ) are not recommended as effective treatments for ODD or disruptive behavior disorders. Studies examining the effectiveness of these programs have found them to be ineffective and potentially harmful to youth [29] . See Table 1 for a summary of non-pharmacologic treatments for childhood ODD.
Case-continued
William and his mother return to your office 2 years later. His mother reports that her son's behavior initially improved with PMT, but he has continued to have problems at home and at school. He continues to argue with adults, blames others for his misbehavior, and deliberately annoys his classmates at school. He is not able to pay attention in school and will often leave his seat during instruction. Getting out of the house in the morning takes 90 min as he will not follow directions or forgets what he has been asked to do. You diagnose William with ADHD and comorbid ODD and start him on methylphenidate. You recommend continued PMT.
Pharmacologic treatment
Medications are used as adjuncts to treat ADHD symptoms which may exacerbate ODD or aggression that may accompany ODD. Many pharmacological studies are confounded as they combine subjects with ODD and CD into a single group with the assumption that ODD represents a less severe or prodromal form of CD. Also, the outcome measure for effectiveness of medications for ODD is most commonly aggression which may be associated with ODD but is not a diagnostic criterion. Ideally, children with ADHD and ODD should be treated with monotherapy with the initial choice of a stimulant medication. Other medications with varying amounts of evidence to support efficacy for the treatment of oppositional symptoms in children with ODD include clonidine, guanfacine, atomoxetine, and risperidone. Most treatment effects of oppositional symptoms are highly correlated with those of ADHD core symptoms, making it difficult to independently assess the effectiveness of medications for ODD [30, 31] . See Table 2 for a summary of pharmacologic treatments.
There has been a trend to add an atypical neuroleptic to a stimulant medication in the setting of poor response to monotherapy and severe aggression. This particular practice of polypharmacy for the treatment of child aggression was recently investigated and found to be somewhat efficacious [32•, 33•] . However, it is recommended that severely aggressive children with ODD be referred for management by a child psychiatrist.
Stimulant medications
Stimulants are the most widely studied medications for ADHD and generally felt to be most effective in children with ODD for treatment of core ADHD symptoms. A meta-analysis of the effects of stimulant medications on overt aggression (which included ODD) in children with ADHD found that there was a moderate to large effect (effect size=0.84; 95 % confidence interval (CI), 0.696, 1.024; p valueG0.001) in reducing aggressive behaviors. However, this meta-analysis also revealed a significant variability in outcome among studies not accounted for by factors measured in the analysis and also included children with ODD and CD along with other aggressive behaviors into a single group [34] .
Methylphenidate (MPH) has been shown to reduce ODD symptoms in children with ADHD in several studies [35] [36] [37] [38] . However, the benefits were more widely reported on teacher rating scales than on parental rating scales. This may represent the negativity that can accompany a close long-term relationship colored by ODD. There are no recommendations that can be made as • Noncompliant Child Training [13] • Parent-child Interaction Therapy [14] • • SOS Help for Parents [22] to the most efficacious form of MPH (immediate release vs. extended release systems) for oppositional symptoms as no direct comparisons have been made. However, one recent study describes the benefit of careful titration of once-daily MPH combined with behaviorally oriented psychosocial treatment for the target behavior of aggression in children with ADHD, comorbid ODD or CD, and a history of insufficient response to stimulants [39] . The authors claim that progression to the addition of atypical neuroleptics may be prevented by careful titration of MPH monotherapy.
There has been one randomized, double-blind, placebo-controlled trial of mixed amphetamine salts (MAS) that compared children with ADHD and ODD to those with ODD alone. This study found that oppositional symptoms improved in children with ADHD and ODD for a specific dosage of 30 mg/ dose/day of extended release MAS. However, for the children with ODD only, there was no significant change in parental rating scores [40] . Another study showed similar effects of MAS on disruptive and antisocial behaviors in children with ADHD [38] . The aforementioned meta-analysis found no difference between MPH and MAS for the treatment of aggressive-related behaviors in children with ADHD [34] .
The most common treatment-emergent adverse events (TEAEs) for MPH have been reported as abdominal pain, trouble sleeping, and loss of appetite [36, 38] . The most common TEAEs for MAS were reported as anorexia/ decreased appetite, insomnia, headache, abdominal pain, and weight loss. No significant ECG or heart rate changes were noted [40] .
Alpha-2 agonists
Clonidine and guanfacine are α-2 agonists shown to be effective for the treatment of ADHD. These medications are U.S. Food and Drug Administration (FDA) approved as monotherapy and adjuncts for children with ADHD with suboptimal response to stimulant monotherapy. In practice, they are most commonly used as ADHD monotherapy in children with side effects to stimulant medications, and occasionally as first-line agents in predominantly hyperactive children. There are very limited data on their effectiveness in specifically addressing oppositional symptoms. A pilot study that compared MPH, MPH with clonidine, and clonidine alone for the treatment of children with ADHD with aggressive oppositional behaviors showed a benefit for all three therapies compared to baseline, but no difference among the three treatment arms was detected [41] . A recent meta-analysis of the effects of α-2 agonists as monotherapy and in combination therapy for ADHD (without formal diagnosis of ODD) examined reduction of oppositional symptoms as a secondary outcome measure. However, only two studies (one clonidine immediate release and one guanfacine extended release) met the inclusion criteria [30, 42] . The pooled standardized mean difference for oppositional symptoms was −0.44 (95 % CI, −0.69, −0.20; pG0.001) [43•] . Another study, not included in the meta-analysis, demonstrated improvement of impulsive, oppositional, and defiant behaviors with MPH but not clonidine [44] .
There is little research on α-2 agonists as adjuncts to stimulants for the reduction of oppositional symptoms for children diagnosed with both ADHD and ODD. A single study found a reduction in parent-reported conduct symptoms for clonidine as an adjunct to a stimulant in children with ADHD and ODD [45] .
The most commonly reported adverse events for the α-2 agonists are somnolence, headache, sedation, fatigue, and upper abdominal pain. These effects are usually transient with resolution within 6 to 8 weeks [30, 46] . As α-2 agonists are also antihypertensive medications, there are also modest changes in blood pressure, pulse rate, and PR elongation on ECG [30] .
Atomoxetine
Atomoxetine (ATX) is a selective norepinephrine reuptake inhibitor that is approved for the treatment of ADHD in adults and children 6 years of age and older. Similar to the α-2 agonists, ATX is a non-stimulant medication that is primarily used in children with ADHD who cannot tolerate or do not respond optimally to stimulant medications. Unlike stimulants and α-2 agonists, ATX is dosed by weight. Also dissimilar to stimulant therapy, it may take up to 8 weeks to see the full therapeutic effect of ATX.
A recent meta-analysis demonstrated that ATX was equivalent to MPH in reducing ADHD symptoms in children with ADHD and comorbid ODD, but did not specifically address effects on oppositionality [47•] . Another metaanalysis of children with ADHD showed a significant reduction in oppositional/defiant symptoms for ATX vs. placebo, but the effect was less robust than the improvement in ADHD symptoms. Oppositional/defiant symptoms improved similarly in both comorbid ADHD/ODD subjects and non-comorbid (subthreshold) ADHD subjects, and the authors concluded that the improvement in oppositional/defiant behavior was secondary to ATX's effect on ADHD [48] .
One often-referenced study demonstrated improvement in both ADHD and ODD symptoms, but higher doses of ATX (1.8 mg/kg/day) were required to reduce ADHD symptoms in subjects with comorbid ODD vs. those without (1.2 mg/kg/day) [31] . Other studies have concluded that decreases in oppositionality are highly correlated to the magnitude of improvement in core ADHD symptoms. ATX has been shown to reduce ADHD symptoms in children with and without ODD, and the presence of oppositional symptoms does not appear to affect the rate of relapse of ADHD symptoms. ATX may improve treatment of ODD indirectly through control of ADHD symptoms. Similarly, the presence of ODD symptoms is associated with an increased severity of ADHD. But the preponderance of evidence does not support a primary effect of ATX on oppositionality [49, 50] .
The most commonly reported adverse effects for ATX include loss of appetite, nausea and/or vomiting, dyspepsia, and fatigue and/or weakness [48] . ATX has been associated with increased transaminases and acute liver failure in rare cases. It should be discontinued immediately in the case of jaundice or elevation of hepatic enzymes [51] . ATX's chemical structure is similar to that of a selective serotonin reuptake inhibitor (SSRI), and it carries a boxed warning regarding the risk of suicidal ideation in children and adolescents.
Atypical antipsychotics
The atypical antipsychotics risperidone and aripiprazole are currently approved by the FDA for use in children and adolescents only for irritability associated with autism and for bipolar disorder. Other medications in this class are not currently approved for use in children. Data from the 1995-2010 National Ambulatory Medical Care Surveys revealed that antipsychotics were the fastest growing class of psychotropic medications in the pediatric population and that much of the increase in antipsychotic use in children and adolescents was for the treatment of DBDs, including ODD in spite of the fact that antipsychotics are not generally considered a first-line treatment for these conditions due to safety concerns. It was also noted that antipsychotic prescriptions from nonpsychiatrist physicians increased significantly [52••] .
The majority of research regarding the use of atypical antipsychotics for DBDs has focused on targeting aggressive behaviors, which are much more specific to CD than to ADHD/ODD. Many studies have also focused on children with both cognitive disabilities and disruptive behaviors, which is a distinct population from typically developing children with ADHD and comorbid oppositionality [52••] . Two recent meta-analyses considered the efficacy of atypical antipsychotics in treating DBDs. There is evidence of benefit for the use of risperidone in youth with subaverage IQ and disruptive behaviors. There is some evidence that in children with ADHD and ODD who are not responding to parent training and optimized stimulant therapy, risperidone provides additional improvement in aggressive symptoms [32•, 33•] .
The most commonly reported adverse effects for antipsychotic medications is significant increase in appetite resulting in overweight or obesity. Antipsychotics can cause metabolic side effects and extrapyramidal symptoms. Children should be routinely monitored for involuntary movements utilizing a tool such as the Abnormal Involuntary Movement Scale (AIMS) [54, 55] .
Other medications
Lithium and first-generation antipsychotic medications have been shown to decrease aggressive behaviors in hospitalized children. Carbamazepine is frequently prescribed as a mood stabilizer, but has not been found to be superior to placebo in treating CD [56] . There is no clear role for these medications in the treatment of ADHD/ODD, particularly in the absence of aggressive behavior, and consultation with child psychiatry is recommended for their use in the treatment of disruptive behavior disorders.
Case-conclusion
William and his mother return to your office for an ADHD follow-up visit 6 months later. Follow-up Vanderbilt scales indicate that his ADHD symptoms are relatively well controlled on his current dosage of methylphenidate, but he is still exhibiting symptoms of ODD. His mother admits that she and William's father had struggled to find common ground regarding parenting techniques and stopped attending PMT sessions. You stress the importance of continued support from a mental health provider for behavioral management in conjunction with medication as their son is at risk for developing CD in the future. You also screen for depression and anxiety and recommend monitoring for mood and anxiety symptoms at future well-child visits.
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